TITLE: METHOD AND APPARATUS FOR LOCATING AND HOLDING A FLANGE 

BACKGROUND OF THE INVENTION 
5 The present invention relates to a method and apparatus for locating and holding a 

flange. 

In the manufacturing of vehicles an important task involves the welding of a pipe 
such as an exhaust pipe to a flange. In order to do this task robotically, it is necessary to 
locate the position of the flange and to clamp it tightly during the welding process. Prior 

10 art methods have accomplished this process with two steps. The first step involves using 
locating pins to locate the flange and properly position it. The second step is to clamp the 
flange in position so that it is held stationary during the welding process. 

Therefore a primary object of the present invention is the provision of an improved 
method and apparatus for locating and holding a flange. 

15 A further object of the present invention is the provision of a method and apparatus 

for locating and holding a flange with a single movement that both locates and clamps the 
flange in one step. 

A further object of the present invention is the provision of an improved method 
and apparatus for locating and holding a flange which utilizes pivotal clamps that cam into 
20 position for clamping the flange to a support platform. 

A further object of the present invention is the provision of an improved method 
and apparatus for locating and holding a flange which can be actuated by either a toggle, a 
pneumatic or hydraulic cylinder, or other prime movers. 

A further object of the present invention is the provision of a method and apparatus 
25 for locating and holding a flange which can be easily adapted for use in robotics to permit 
the welding of a pipe to the flange. 

A further object of the present invention is the provision of a method and apparatus 
for locating and holding a flange which is economical to manufacture, durable in use, and 
efficient in operation. 
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BRIEF SUMMARY OF THE INVENTION 

The foregoing objects may be achieved by a combination including a flange and a 
pipe positioned relative to one another for welding of the flange to the pipe. At least a first 
flange hole and a second flange hole extend through the flange. A stationary support 
5 platform having a plurality of pin holes extending therethrough has an upper surface. The 
flange is supported on the upper surface of the support platform with the first and second 
flange holes registered with the first and second pin holes respectively. At least a first pin 
and a second pin each have an upper end and each are contained within one of the pin holes 
in the support frame. They are moveable within the pin holes from a retracted position to 

10 an extended position wherein the upper ends of the first and second pins are spaced above 
the upper surface of the support platform and are within the first and second flange holes 
respectively of the flange. A plurality of clamps are moveable with respect to the upper 
surface of the support platform from an undamped position to a clamped position 
retentively clamping the flange to the upper surface of the support platform. A pusher is 

15 connected to the first and second pins for moving the first and second pins between their 
respective retracted and extended positions. The pusher is also connected to the plurality 
of clamps for moving the plurality of clamps between their respective undamped and 
clamped positions. 

According to another feature of the present invention the pusher permits relative 
20 motion between the first and second pins and the plurality of clamps as the pusher moves 
the first and second pins and the plurality of clamps between their respective retracted and 
extended positions and their undamped and clamped positions. 

According to another feature of the present invention a spring is between plurality 
of clamps and the first and second pins for urging the first and second pins away from the 
25 plurality of clamps. 

According to another feature of the present invention a pin holder holds the first 
and second pins and a spider holds the plurality of clamps. The spring is located between 
the pin holder and the spider. 

According to another feature of the present invention an adjustment mechanism is 
30 mounted on the pusher for adjusting the position of the first and second pins and the 
clamps relative to the stationary platform. 
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The foregoing objects may be achieved by a method for locating the flange to weld 
it to a pipe. The method comprises placing at least a first pin and a second pin within a 
first pin hole and a second pin hole respectively extending through a stationary platform 
having an upper platform surface. Next a flange is positioned on the support platform. 
5 The flange includes at least a first flange hole and a second flange hole registered with the 
first and second pin holes respectively. The flange is located on the upper platform surface 
by extending the first and second pins into the first and second flange holes respectively of 
the flange. The flange is then clamped to the upper surface of the platform with a plurality 
of clamps. The method includes moving a pusher connected to both the first and second 
10 pins and the plurality of clamps to accomplish the extending and clamping steps. 

According to another feature of the present invention the first and second pins are 
connected to a pin holder and a plurality of clamps are connected to a spider. The pusher is 
connected to both the pin holder and the spider and the method further comprises moving 
the pusher in a single motion to move the pin holder and the spider. 
15 According to another feature of the method of the present invention the plurality of 

clamps are engaged with a plurality of cams to cause the clamps to move into engagement 
with the flange during the clamping step. 

According to another feature of the present invention the flange is moved into 
engagement with two repositioning members on the platform during the positioning step. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of the apparatus for locating and holding a flange. 
Figure 2 is a top plan view of the device of Figure 1 taken along line 2-2 of Figure 

1. 

25 Figure 3 is a front elevational view of the device showing the locating pins in a 

retracted position and showing the clamps in an undamped position. 

Figure 4 is a view similar to Figure 3, but showing the locating pins in their fully 
extended position and the clamps in their clamped position. 

Figure 5 is a perspective view showing the assembled flange with the locating pins 
30 extending through the holes in the flange and with the clamps clamping the flange to the 
upper surface of the apparatus for locating and holding a flange. 
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Figure 6 is an exploded perspective view of the flange and the upper surface of the 
apparatus for locating and holding the flange. 

Figure 7 is a partial view of an alternative device for pushing the apparatus for 
locating and holding a flange. 

5 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to Figure 1 the numeral 10 generally designates the apparatus for locating 
and holding a flange. Apparatus 10 is mounted to a support frame 12 as shown 
schematically in Figure 1. Attached to the support frame 12 are a stationary platform 14 

10 and a stationary pusher support 34. Platform 14 includes an upper surface 16. Extending 
through the platform 14 and in communication with the upper surface 16 are a plurality of 
upstanding pin holes 18 (Figures 2, 5 and 6). The platform 14 is also provided with a 
plurality of rectangularly shaped clamp holes 20 and includes associated with each clamp 
hole 20 a roller cam 22 that is in communication with the interior of the clamp hole 20. At 

15 least two prelocating members 24 protrude upwardly from the upper surface 16 of platform 
14. 

A flange 26 includes a plurality of flange holes 28 which are configured in such a 
manner as to be registrable above the pin holes 18. Centrally located in the flange 26 is a 
pipe receiving hole 30 which is adapted to frictionally receive a pipe 32 for welding the 
20 pipe 32 to the flange 26. 

A pusher rod 36 is mounted for movement within a pusher mount 38 and is adapted 
to slide longitudinally therein. The pusher rod 36 includes a threaded upper end 40 and an 
adjustment nut 42 threaded thereon. 

A spider 44 includes a central opening that is fitted for sliding movement over the 
25 threaded upper end 40 of pusher rod 36. Spider 44 rests against the adjustment nut 42 to 
limit its downward movement. Spider 44 includes a plurality of clamp arms 46 mounted 
adjacent its outer periphery. Each of the clamp arms 46 is pivotally mounted at 48 for 
pivotal movement about a pivot axis for the clamp arms 46. Each clamp arm 46 includes a 
cam follower surface 50 (Figure 3) which is adapted to roll against the roller cams 22 
30 within the clamp holes 20 in platform 14. The upper ends of each clamp arm include a 
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clamp finger 52 and a beveled clamp surface 54. The pusher rod 36 extends above the 
spider 44 and includes an intermediate pusher shaft 56 thereabove. 

Attached to the upper end of the intermediate pusher shaft 56 is a pin holder 58 
which holds a plurality of pins 60. The pins 60 are fitted within the pin holes 18 of the 
5 upper surface 16 of platform 14. The pins 60 are moveable from a retracted position 
shown in Figures 3 and 6 to an extended position shown in Figures 1, 4 and 5. 

Similarly cam surfaces 50 of clamp arms 46 are adapted to cam against the roller 
cams 22 from an undamped position shown in Figures 3 and 6 to a clamped position 
shown in Figures 1, 4 and 5. 

10 The apparatus for moving the pusher 36 is shown in Figure 1 to be a manually 

operated toggle linkage 61 comprising a lever 62 having a U-shaped yoke 64 which is 
pivotally mounted to the lower end of pusher rod 36. A pair of toggle links 66 are pivoted 
at their upper ends about a pivotal axis 68 to the pusher mount 38 and are pivoted at their 
lower ends for pivotal movement about an axis 70 to the U-shaped yoke 64. Thus the lever 

15 62 is pivotal in a clockwise direction from the position shown in Figure 1 to a more 

articulated position which retracts the pusher rod 36 downwardly relative to the pusher 
mount 38 and relative to the platform 14. Pivoting the handle 62 back to the position 
shown in Figure 1 causes upward extension of the pusher rod 36. 

Because pusher rod 36 is connected to both the yoke 44 and the pin holder 58, it 

20 causes the yoke 44 and the pin holder 58 to move from a lower most position shown in 
Figures 3 and 6 to an upper most position shown in Figures 1, 4, and 5. For purposes of 
description the pin holder 58 is in its lower most or retracted position shown in Figure 3 
and is in its extended or upper most position in Figures 1, 4 and 5. Similarly the spider 44 
is in its first or lower most position in Figure 3 and is in its second or upper most position 

25 in Figures 1, 4 and 5. 

A spring 78 is compressed between the pin holder 58 and the spider 44 and urges 
the two apart from one another. The spider 44 is capable of slight tilting movement and 
vertical movement on the shaft 36 for reasons more fully described hereafter. 

A stop 72 is provided on the pusher mount 38 for limiting the downward movement 

30 of the spider 44 as it moves to its lower most or first position shown in Figures 3 and 6. 
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The method of the present invention comprises positioning the flange 26 on the 
upper surface 16 of the platform 14. The position of the flange 26 can be generally made 
by positioning the flange 26 between the prelocating members 24 which as shown in Figure 
5 are upstanding rigid pins. This generally locates the flange 26 with the flange holes 28 in 
5 registered alignment above the pin holes 18. 

Next the toggle linkage 61 is moved from its articulated position to its less 
articulated position shown in Figure 1 so as to extend the pusher rod 36 in an upward 
direction. This causes the pins 60 to slide upwardly within the flange holes 28 to the 
position shown in Figure 5. At the same time, the spider 44 is moved upwardly from its 

10 initial lower most position to its upper most position shown in Figures 1, 4 and 5. In this 
position the clamp arms 46 engage the roller cams 22 with the canted cam follower 
surfaces 50 so as to cause the clamp arms to move radially inwardly toward the clamp. 
This causes the clamps to engage the upper surface of the flange and clamp it tightly 
against the upper surface of the support platform as shown in Figure 6. Tolerances or 

15 variations in the thickness of the flange 26 are accommodated by the lost motion between 
the pin holder 58 and the spider 44. Also the spider 44 is capable of slight tilting action 
about the longitudinal axis provided by the sliding movement of the spider 44 on the 
pusher rod 36. This enables all three of the clamp arms 46 to become tightly retentively 
engaged over the clamp 26. The exhaust pipe 32 is inserted into the pipe receiving hole 30 

20 for welding. 

When the welding operation is complete, the toggle 62 is moved to its more 
articulated position so as to cause the pusher rod 36 to be retracted within the pusher mount 
38 thereby causing the several clamp surfaces 54 to move outwardly away from retentive 
engagement with the flange 26 and causing the pins 60 to withdraw from the flange holes 

25 28 in the flange 26. 

Figure 7 shows an alternative method for actuating the movement of the pusher rod 
36. An extendible cylinder 74 having a rod and piston assembly 76 therein is capable of 
actuating this longitudinal movement. The cylinder 74 and the rod 76 can be pneumatic or 
hydraulic. Other means of actuating the movement of the pusher 36 can be used without 

30 detracting from the invention. 
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The present invention accomplishes the clamping action and the locating action 
with a single motion of the pusher rod 36. This is due to the fact that the pusher rod 36 is 
connected both to the pins 60 and to the clamp arms 46 so that a single movement of the 
pusher 36 causes movement of both the clamp arms 46 and the pins 60. 
5 In the drawings and specification there has been set forth a preferred embodiment 

of the invention, and although specific terms are employed, these are used in a generic and 
descriptive sense only and not for purposes of limitation. Changes in the form and the 
proportion of parts as well as in the substitution of equivalents are contemplated as 
circumstance may suggest or render expedient without departing from the spirit or scope of 
10 the invention as further defined in the following claims. 
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